Experimental superficial siderosis of the central nervous system. I. Morphological observations.
Autologous washed red blood cells were injected weekly over a period of three to six months into the cisterna magna of adult New Zealand white rabbits. After three months, the surface of the brain stem, cerebellum, and piriform cortex showed a distinct brown color, and staining of the gross specimens for iron produced an intense blue color which extended for a distance of 1-2 mm into the brain parenchyma. Enhanced iron stains of vibratome sections revealed the accumulation of reaction product in microglia and Bergmann glia of the cerebellar cortex, and in microglia and astrocytes of the piriform cortex. Ferritin immunocytochemistry revealed reaction product in cerebellar microglia and Bergmann glia which strongly resembled that obtained by the enhanced iron stain. In the piriform cortex, only microglia were reactive with anti-ferritin. Electron microscopy confirmed the accumulation of electron-dense ferritin granules only in the cytoplasm of microglia. Bergmann glia in the cerebellum and astrocytic processes in the piriform cortex were replete with intermediate filaments and contained an excess of glycogen. After six months, small granules of hemosiderin began to appear in cerebellar and piriform cortices. The observations support that the sequence of conversion of hemoglobin to ferritin and hemosiderin occurs in brain as in other organs.